Sequence of the sodium ion pump methylmalonyl-CoA decarboxylase from Veillonella parvula.
The genes encoding methylmalonyl-CoA decarboxylase from Veillonella parvula were cloned on plasmids using oligonucleotides derived from N-terminal amino acid sequences as specific probes. The entire DNA sequence of the methylmalonyl-CoA decarboxylase genes together with upstream and downstream regions was determined. The genes encoding subunits alpha (mmdA), delta (mmdD), epsilon (mmdE), gamma (mmdC), and beta (mmdB) of the decarboxylase were clustered on the chromosome in the given order. The previously unnoted epsilon-chain (M(r) 5,888) was clearly shown to be a subunit of the decarboxylase by correspondence of the N-terminal amino acid sequence with that deduced from the DNA sequence of mmdE. The alpha-subunit was 60% identical with the carboxyltransferase domain of rat liver propionyl-CoA carboxylase, the beta-subunit showed 61% sequence identity with the beta-subunit of oxaloacetate decarboxylase from Klebsiella pneumoniae, and the biotin-containing gamma-subunit was 29-39% identical with biotin-domains of other biotin enzymes. The delta-subunit of methylmalonyl-CoA decarboxylase and the gamma-subunit of oxaloacetate decarboxylase did not show significant sequence homology. The gross structure of both proteins, however, was similar, consisting of a hydrophobic membrane anchor near the N terminus, a proline/alanine linker, and a remarkable accumulation of charged amino acids in the C-terminal part. The sequence of the small epsilon-subunit could be aligned to the C-terminal region of the delta-subunit downstream of the proline/alanine linker, where the two subunits were 47% identical. Of considerable interest for the mechanism of Na+ transport are the long stretches of complete sequence identity between the hydrophobic beta-subunits of methylmalonyl-CoA decarboxylase and oxaloacetate decarboxylase and the presence of two conserved aspartic acid residues within putative membrane-spanning helices.